Establishment of an in vitro bioassay and radio receptor assay for LH/CG in human sera using immortalized granulosa cells transfected with LH/CG receptor.
Levels of gonadotropic hormones in human sera or urine are routinely measured by radioimmunoassay or by enzyme-linked immunoassay (ELISA), which determine the immunoactivity of the hormone, but not its biological activity. We have utilized immortalized stable steroidogenic granulosa cells, which express 5-10 times more of the luteinizing hormone/chorionic gonadotropin (LH/CG) receptors than the primary cells, to develop a biological assay and radioreceptor assay for this hormone. We found that stimulation of cells expressing LH/CG receptor with increasing doses of human LH or human CG resulted in a dose-dependent increase of cAMP and progesterone with an ED(50) of 30 and 57 mlU/mL, respectively. These dose-response data served as calibration curves for measuring the gonadotropin bioactivity in human serum samples at concentrations as low as 1-5 mlU/mL. We found a close correlation between LH levels measured by enzyme immunoassay (EIA) and the in vitro bioassay in normal cycling and menopausal women, as well as in normal adult men. Also, a close correlation was found between the EIA and the in vitro biological assay of hCG in pregnant women. In addition, we have developed a radioreceptor assay (RRA) for this hormone using enriched cell membranes of the appropriate cell line, which corresponds well to both the EIA and the bioassay in human sera. Deglycosylated hCG was fully active in RRA, but failed to activated cAMP response in these cells, demonstrating the importance of the bioassay in the biologically inactive form of gonadotropins. We believe this novel in vitro bioassay of gonadotropic hormones will serve as a useful tool for a more comprehensive set of assays that will determine not only the amount, but also the possible modulation in bioactivity of the gonadotropin associated with gonadal failure and miscarriage.